The pattern electroretinogram (PERG) is becoming increasingly used in the investigation of patients with anterior visual pathway disease, as it may enable a functional assessment of the retinal ganglion cells. Absent or reduced PERGs in the presence of intact flash ERGs have been described in three cases of optic neuritis,I in a case of glaucoma,2 and in a patient with optic atrophy following traumatic optic nerve damage.3 These findings were in keeping with the experimental work of Maffei and Fiorentini,4 subsequently confirmed by Hollander et al. , who had demonstrated that the PERG in the cat gradually disappeared over a four-month period following optic nerve section while the flash ERG was essentially unaffected. Histological examination at that time showed degeneration of the ganglion cells with minimal preganglionic damage. These results have been taken to indicate that the ganglion cell layer is implicated in the generation of the PERG, whereas it is known that the conventional flash ERG arises in the receptor and inner nuclear layers of the retina.
More detailed reports of PERGs in optic nerve or macular dysfunction have subsequently appeared,"'5 but there has been disagreement among these authors as to whether the PERG is consistently affected in optic nerve disorders. Indeed Fig. 3 ).
The results in patients are shown in Table 2 . The criteria for abnormality were set at 2-5 standard deviations from mean values. In most cases the PERG changes were restricted to amplitude. In two patients, however, one with a central retinal vein occlusion, and one with a retinal detachment, the P50 latency was increased. It is of particular interest that two patients with optic nerve disease showed an abnormality confined to the N95 component when first examined but had developed a P50 abnormality at follow-up. Indeed, the most important feature of our results is the selective effect of different pathological conditions on the two PERG components studied. In no patient in our series with retinal or macular disease was an abnormality confined to the N95 component; the P50 component was involved in all patients with abnormal PERGs and retinal dysfunction. In contrast, 81% of our patients with optic neuropathies and abnormal PERGs showed an abnormality confined to the N95 component. Porciatti and von Berger'" have previously noted that in some patients with optic nerve disease the N95 component may be affected, but unfortunately they supplied no further details. We have been unable to trace any other clinical report including analysis of this component. Our findings establish that the N95 component is the more sensitive indicator of optic nerve dysfunction and also suggest that failure to examine this component may result in false negative examinations. This may explain some of the discrepancies between previous authors as to the incidence of PERG abnormalities in optic neuropathies: abnormalities of the P50 component to which other authors have restricted their attention occurred in only 19% of our patients with optic nerve dysfunction and abnormal PERGs. Our findings also appear to refute the conclusions of Kirkham and Coupland'6 and Ota and Miyakel7 that the PERG has little value in the assessment of optic nerve disease.
The results also readily lead to speculation as to the site or sites of origin of the PERG. Berninger and Schuurmans2' have reported that the late negative component of the checkerboard PERG (our N95) exhibits spatial tuning in normal subjects, concluding that the retinal ganglion cell layer is therefore involved in its generation. Similar conclusions have also been drawn for the second harmonic component of the steady state PERG. 4 Our results in patients with optic nerve disease and abnormal PERGs provide clinical evidence to support the theory that the N95 component of the PERG is generated in the proximal retina, presumably the ganglion cells, which would be expected, at least in the fullness of time, to show abnormalities due to retrograde degeneration.
It is important here, particularly if the PERG is to play a significant part in the diagnostic armamentarium, to ensure that the PERG, particularly the N95 component, is independent of the cortically generated visual evoked potential (VEP). Berninger and Schuurmans2' extensively investigated the effects of different reference electrodes and concluded that, if an ipsilateral temple reference (similar to that used in our study) is used, there is no doubt that both the P50 and the N95 components are generated in the retina and do not reflect contamination from the VEP. Plant etal.'5 reached similar conclusions for the steady state PERG. Our own observations in patients lead to similar conclusions when pattern VEP data are considered (in preparation). Examples illustrating this dissociation between the PERG and the pattern VEP are shown in Fig. 4 .
It is more difficult to draw conclusions as to the site of origin of the P50 component from our data. This component was affected in all our patients with macular or generalised retinal dysfunction, which would be expected to primarily involve distal retinal layers in patients with glaucoma and in patients with reduced visual acuity due to cataract. The selective involvement of the P50 and N95 components in different pathological states does, however, suggest that they are generated in different retinal layers, in keeping with the suggestion of Berninger and Schuurmans.21 These authors' have also suggested, using low stimulus luminous levels, that the main positive component of the PERG is luminance related, whereas the late negative component is contrast related. This observation resulted in the conclusion that the late negative component is probably generated in the ganglion cells, the main positive component being generated more distally.
In conclusion, the N95 component of the PERG is selectively affected in 81% of the patients studied with definite optic nerve disease and abnormal PERGs, invovement of the P50 component only occurring in 19% of the cases examined. The P50 component, however, was invariably affected in retinal disease, in glaucoma and in reduced visual acuity due to cataract, no such patient having a PERG abnormality confined to the N95 component. In addition, delayed PERGs were seen only in retinal dysfunction, and in one of those patients a pattern VEP delay of similar magnitude was observed. It has previously been reported3" that retinal dysfunction can give rise to delayed pattern VEPs, even in the presence of normal visual acuity, and it is now standard practice in our clinic to record the PERGs in 
